Effects of extracellular atp on axonal transport in cultured mouse dorsal root ganglion neurons.
In primary sensory neurons, extracellular ATP plays important roles in nociception and afferent neurotransmission. Here we investigated the effects of ATP on axonal transport in cultured adult mouse dorsal root ganglion neurons using video-enhanced microscopy. Continuous application (26 min) of ATP (100 microM) significantly increased axonal transport of membrane-bound organelles in anterograde and retrograde directions. All neurons tested (n=5) responded to ATP. The number of transported organelles per min began to increase within 2 min and peaked at 11-14 min after the start of ATP application, and thereafter gradually declined. The peak values in both directions were approximately 140% of the initial values before application. The P2 receptor antagonist suramin (1 mM) completely blocked the effect of ATP. Uridine 5'-triphosphate (UTP; 100 microM) produced a similar effect to ATP, with peak values at 11 min reaching 140% in both directions (n=6). ADP (100 microM; n=5), alpha,beta-methylene ATP (100 microM; n=6), or 2-methylthio ATP (100 microM; n=5) had no effect on axonal transport. Our findings indicate that extracellular ATP is able to increase axonal transport in primary sensory neurons. The equal potency of ATP and UTP with no detectable response to ADP, alpha,beta-methylene ATP, or 2-methylthio ATP suggests the possible involvement of P2Y(2) receptors. Extracellular ATP may play an important role in the modulation of axonal transport in sensory neurons.